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1 . (Currently Amended) Compounds having the structure of Formula I: 



4 



3 



2 





N-R4 



5 



Formula I 



6 and their pharmaceutically acceptable salts, pharmaceutically acceptable solvat e G, e st e r s , 

7 enantiomers, diastereomers, or N-oxides, polymorpha, prodrugs, or motabolit e s, wherein 

8 Ar represents an aryl or a heteroaryl ring having 1-2 hetero atoms selected from the group 

9 consisting of oxygen, sulphur and nitrogen atoms, the aryl or heteroaryl rings may be 

1 0 unsubstituted or substituted by one to three substituents independently selected from lower 

1 1 alkyl (CrC4), lower perhaloalkyl (C1-C4), cyano, hydroxy, nitro, halogen (e.g. F, CI, Br, 

12 I), lower alkoxy (CrC4), lower perhalo- alkoxy (C1-C4), unsubstituted amino, N-lower 

1 3 alkylamino (C i -C4) or N-lower alkylamino carbony 1 (C 1 -C4 ); 

14 Ri represents a hydrogen, hydroxy, hydroxymethyl, amino, alkoxy , carbamoyl or halogen 

15 (e.g. fluorine, chlorine, bromine and iodine); 

16 R2 represents alkyl, C3-C7 cycloalkyl ring in which any 1-4 hydrogen atoms are 

17 substituted with halogen (e.g. F, CI, Br, I), carbamoyl or lower alkyl; 

1 8 W represents (CH2)p, where p represents 0 to 1 ; 

1 9 X represents an oxygen, sulphur, NR or no atom wherein R represents 

20 hydrogen or CrC^ alkyl; 

2 1 Y represents CHR5CO wherein R5 represents hydrogen, methyl or (CH2)q 

22 wherein q represents 0 to 4; 

23 R3 represents hydrogen, lower alkyl or C02C(CH3)3; 



24 R6 and R7 are independently selected from H, lower alkyl, COOH, CONH2, NH2, 

25 CH2NH2; and 
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26 R4 represents C1-C15 saturated or unsaturated aliphatic hydrocarbon (straight chain or 

27 branched) in which any 1 to 6 hydrogen atoms may be substituted with the group 

28 independently selected from halogen, arylalkyl, arylalkenyl, heteroarylalkyl or 

29 heteroarylalkenyl having 1 to 2 hetero atoms selected from the group consisting of 

30 nitrogen, oxygen and sulphur atoms with an option that any 1 to 3 hydrogen atoms on an 

3 1 aryl or heteroaryl ring in said arylalkyl, arylalkenyl, heteroarylalkenyl group may be 

32 substituted with lower alkyl (C1-C4), lower perhalo alkyl (C1-C4), cyano, hydroxy, nitro. 

33 lower alkoxycarbonyl, halogen, lower alkoxy {C1-C4), lower perhaloalkoxy (C1-C4), 

34 unsubstituted amino, N-lower alkylamino (C1-C4), or N-lower alkylamino carbonyl (d- 

35 C4). 

1 2. (Currently Amended) A compound according to claim 1 having the structure of 

2 Formula n and its pharmaceutically acceptable salts, pharmaceutically acceptable solvat e s, 

3 esters, enantiomers, diastereomers, or N-oxides, polymorphs, prodrugs, motabolitoo, 

4 wherein 



5 
6 
7 
8 
9 



Ar, Ri, R2, W, X, Y, R3 and R4 are as defined for formula I. 



Ar- 



Rt 



W-C-X-Y— M" 

II i 

R2 O R3 



Formula II 



< 



H 



N-R4 



1 3. (Currently Amended) A compound according to claim 1 having the structure of 

2 Formula III and its pharmaceutically acceptable salts, pharmaceutically acceptable 

3 s olvates, e is t e r G , enantiomers, diastereomers, or N-oxides, polymorphs, prodrugs, 

4 m e tabolit e s, wherein Ar, R|, R2, R3 and R4 are as defined for Formula I. 



5 
6 
7 



Ri 



H 



Ar- 



N <i3^~'^ 



R2 O R3 
Formula III 



H 
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1 
2 
3 
4 



5 
1 

2 
3 

4 
5 

6 
7 

8 
9 

10 
11 

12 
13 

14 

15 
16 



4. (Currently Amended) A compound according to claim 1 having the structure of 
Formula IV and its phannaceutically acceptable salts, e at e rs, enantiomers, diastereomers, 
gi N-oxides, prodrugG, or m e tabolitoo wherein Rj and R4 are as defined for Formula I, and 
s represents 1 to 2, R9 is H or F and Rio is F. 



5. (Currently Amended) A compound selected from the group consisting of 

(2S)-(1«:, 5oc, 6a)-6-N-[3-bcnzyl-3- azabicyclo[3.1.0]-hexyl]-2-[(lRor lS)-3- 
oxocyclohexyl]-2-hydroxy-2-phenylacetamidei 

(2S)-(la:, 5oc, 6oc)^-N-[3-benzyl-3-azabicyclo[3.1.0]-hexyl]-2[(lRor IS, 3R or 
3S)-3-(fluorocyclohexyl]-2-hydroxy-2-phenylacetamide; 

(2S)-(la, 5a. 6a)-6-N-[3-benzyl-3-azabicyclo[3.1.0]-hexyl]-2-[(lRor IS, 3Ror 
3S)-3-fluorocyclopentyl]-2-hydroxy-2-phenylacetamide; 

(2S)-(la, 5a, 6a)-6-N-[3-benzyl-3-azabicyclo[3,1.0]-hexyl]-2-2[(lRor lS)-3, 3- 
difluorocyclohexyl]-2-hydroxy-2-phenylacetamidei 

(2S)-(la, 5a, 6a)-6-N-[3-benzyl-3-azabicyclo[3.1.0]-hexyl]-2-[(lRor lS)-3,3- 
difluorocyclopentyl]-2-hydroxy-2-phenylacetamidei 

(2R)-(la, 5a, 6a)-6-N-[3-ben2yl-3-azabicyclo[3.1.0]-hexyl]-2-[(lR or lS)-3,3- 
difluorocyclopentyl]-2-hydroxy-2-phenylacetamidei 

(2S)- (la, 5a, 6a)-6-N-[3-(2-(3,4-methylenedioxyphenyl)ethyl]-3- 
azabicyclo[3.1.0]-hexyl]-2-[(lR or lS)-3, 3-difluorocyclohexyl]-2-hydroxy-2- 
phenylacetamidei 
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17 (2S)-(la, 5a, 6a)«6-N-[3-(2-(3, 4-methylenedioxyphenyl)ethyl]-3- 

18 azabicyclo[3.L0]-hexyl]-2-[(lR or lS)-3, 3-difluorocyclopentyl]-2-hydroxy-2- 

19 phenylacetamidei 

20 (2R)-(la, 5a, 6a)-6-N-[3-(2-(3,4-methylenedioxyphenyl)ethyl]-3- 

2 1 azabicyclo[3 . 1 .0]-hexyl]-2-[( 1 R or 1 S)-3, 3 -difluorocyclopentyl] -2-hydroxy-2- 

22 phenylacetamidei 

23 (2S)-(la, 5a, 6a)-6-N^[3-(2-(3, 4-methylenedioxyplienyl)ethyl]-3- 

24 azabicyclo[3.1.0]-hexyl]-2-[(lR or IS, 3R or 3S)-3-fluorocyclohexyll-2-hydroxy- 

25 2-phenylacetainide; 

26 {2S)-(1 a, 5a, 6a)-6-N-[3-(2-(3, 4-methylenedioxyphenyl)ethyl]-3- 

27 azabicyclo(3. 1 .0]-hexyl]-2-[(l R or 1 S, 3R or 3S)-3-fluorocyclopentyl]-2-hydroxy- 

28 2-phenylacetamidei 

29 (2S)-(la, 5a, 6a)-6-N-[3-(4-methyl-3-pentenyl)-3-azabicyclo[3.1.0]-hexyl]-2-[(lR 

30 or 1 S)-3, 3-difluorocyclohexyl]-2-hydroxy-2-phenylacetamidei 

31 (2S)-(la, 5a, 6a)-6-N-[3-{4-methylO-pentenyl)-3-azabicyclo[3.1.0]-hexyl]-2-[(lR 

32 or 1 S)-3, 3-difluorocyclopentyl]-2-hydroxy-2-phenylacetamidei 

33 (2R)-(la, 5a, 6a)-6-N-[3-(4-methyl-3-pentenyl)-3-azabicyclo[3.1.0]-hexyl]-2- 

34 [(IR or lS)-'3, 3-difluorocyclopentyl]-2-hydroxy-2-phenylacetaniide; 

35 (2S)-(la, 5a, 6a)-6-N-[3-(4-me%l-3-pentenyl)-3-azabicyclo[3.1.0]-hexyl]-2-[(lR 

36 or 1 S, 3R or 3 S)-3-fluorocyclohexyl]-2-hydroxy-2-phenylacetamideiand 

37 (2S)-(la, 5a, 6a)-6-N-[3-(4-methyl-3-pentenyl)-3-azabicyclo[3.1.0]-hexyl]-2-[(lR 

38 or 1 S, 3R or 3S)-3-fluorocyclopentyl]-2-hydroxy-2-phenylacetamide. 

1 6. (Currently Amended) A pharmaceutical composition comprising a therapeutically 



2 effective amount of a compound as defined in any one of claims 1-5 together with 

3 pharmaceutically acceptable carriers, excipients or diluents. 
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1 7. (Currently Amended) A method for treatment or prophylaxis of an animal or a 

2 human suffering from a disease or disorder of the respiratory, urinary and gastrointestinal 

3 systems, wherein the disease or disorder is mediated through muooorinio roooptoro urinary 

4 incontinence, lower urinary tract symptoms fLUTSl bronchial asthm a, chronic obstructive 

5 pulmonary disorders fCOPD), puhnonary fibrosis, irritable bowel syndro me^ obesity, 

6 diabetes and gastrointestinal hvperkinesis. comprising administering to said animal or 

7 human, a therapeutically effective amount of a compound having the structure of Formula 



1 3 and its pharmaceutically acceptable salts, pharmaceutically acceptable solvatoa, ostera, 

1 4 enantiomers, diastereomers, or N-oxides, pol)Tnorpha, prodrugo, mctabolit e o, wherein 

15 At represents an aryl or a heteroaryl ring having 1-2 hetero atoms selected from the group 

16 consisting of oxygen, sulphur and nitrogen atoms, the aryl or heteroaryl rings may be 

17 unsubstituted or substituted by one to three substituents independently selected from lower 

1 8 alkyl (CrC^), lower perhaloalkyl (C1-C4), cyano, hydroxy, nitro, halogen (e.g. F, CI, Br, 

1 9 I), lower alkoxy (C1-C4), lower perhalo- alkoxy (CrC4), unsubstituted amino, N-lower 

20 alkylamino (C1-C4) or N-lower alkylamino carbonyl (C1-C4 ); 

2 1 Ri represents a hydrogen, hydroxy, hydroxymethyl, amino, alkoxy , carbamoyl or halogen 

22 (e.g. fluorine, chlorine, bromine and iodine); 

23 R2 represents alkyl, C3-C7 cycloalkyl ring in which any 1 -4 hydrogen atoms are 

24 substituted with halogen (e.g. F, CI, Br, I), carbamoyl or lower alkyl; 

25 W represents (CH2)p, where p represents 0 to 1 ; 

26 X represents an oxygen, sulphur, NR or no atom wherein R represents 

27 hydrogen or Ci-Ce alkyl; 



8 1, 



10 



9 




Formula I 
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29 



28 



Y represents CHR5CO wherein R5 represents hydrogen, methyl or (CH2)q 
wherein q represents 0 to 4; 



30 



R3 represents hydrogen, lower alkyl or C02C(CH3)3; 



32 



31 



R6 and R7 are independently selected from H, lower alkyl, COOH, CONH2, NH2, 
CH2NH2; and 



33 R4 represents C1-C15 saturated or unsaturated aliphatic hydrocarbon (straight chain or 

34 branched) in which any 1 to 6 hydrogen atoms may be substituted with the group 

35 independently selected from halogen, arylalkyl, arylalkenyl, heteioarylalkyl or 

36 heteroarylalkenyl having 1 to 2 hetero atoms selected from the group consisting of 

37 nitrogen, oxygen and sulphur atoms with an option that any 1 to 3 hydrogen atoms on an 

38 aiyl or heteroaryl ring in said arylalkyl, arylalkenyl, heteroarylalkenyl group may be 

39 substituted with lower alkyl (CrC^), lower perhalo alkyl (Ci-C4)» cyano, hydroxy, nitro, 

40 lower alkoxycarbonyl, halogen, lower alkoxy (C1-C4), lower perhaloalkoxy (CrC4), 

41 unsubstituted amino, N-lower alkylamino (C1-C4), N-lower alkylamino carbonyl (C1-C4). 

1 8. (Currently Amended) The method according to claim 7 for treatment ef 

2 prophylaxis of an animal or a human suffering from a disease or disorder of the 

3 respiratory, urinary and gastrointestinal systems, wherein the disease or disorder is 

4 mediated through muscarinio rec e ptors urinary incontinence, lower urinary tract symptoms 

5 fLUTS^. bronchial asthma, chronic obstructive pulmonary disorders fCOPDV pulmonary 

6 fibrosis, irritable bowel syndrome, obesity, diabetes and gastrointestina hvperkinesis. 

7 comprising administering to said animal or human, a therapeutically effective amount of a 

8 compound having the structure of Formula 11 and its pharmaceutically acceptable salts, 

9 pharmaceutically acceptable solvates, esters enantiomers, diastereomers, or N-oxides, 

10 polymorpho, prodrugs or metabolites, wherein Ar, Ri, R2, W, X, Y, R3 and R4 are as 

1 1 defined for Formula I. 



12 



13 



14 
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15 



u 



16 




\ 



Ar 



W 



17 



18 



1 9. (Currently Amended) The method according to claim 7 for treatment ef 

2 prophylaxis of an animal or a human suffering from a disease or disorder of the 

3 respiratory, urinary and gastrointestinal systems, wherein the disease or disorder is 

4 modiatod through musoarinio r e c e ptors urinary incontinence, lower urinary tr a ct symptoms 

5 (LUTS). bronchial asthma, chronic obstructive puhnonary disorders rCQPD ^. pulmonary 

6 fibrosis, irritable bowel syndrome, obesity, diabetes and gastrointestin a hyperkinesis. 

7 comprising administering to said animal or human, a therapeutically effective amount of a 

8 compound having the structure of Formula HI and its pharmaceutically acceptable salts, 

9 pharmaceutically acceptable solvates, e st e rs, enantiomers, diastereomers, or N-oxides, 

1 0 polymorphs, prodrugs or motabolit e s, wherein Ar, Ri , Ri, R3 and R4 are as defined for 

1 1 Formula I. 



1 1 0. (Currently Amended) The method according to claim 7 for treatment « 

2 prophylaxis of an animal or a human suffering from a disease or disorder of the 

3 respiratory, urinary and gastrointestinal systems, wherein the disease or disorder is 

4 mediated throup^h muscarinic rocoptoro urinary incontinence, lower urinary tr a ct symptoms 

5 f LUTS\ bronchial asthma, chronic obstructive pulmonary disorders (CO PD). pulmonary 

6 fibrosis, irritable bowel syndrome, obesity, diabetes and gastrointestina h vperkinesis. 

7 comprismg administering to said animal or human, a therapeutically effective amount of a 

8 compound having the structure of Formula-IV and its pharmaceutically acceptable salts, 

9 pharmaceutically acceptable solvate s , est e rs, enantiomers, diastereomers, or N-oxides, 



12 




H 



13 



H 



14 



Formula - ni 
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1 0 polymorphs, prodrugo or motabolitoG, wherein R3 and R4 are as defined for Formula I, s 

1 1 represents 1 to 2, R9=H or F, and Rio=F. 




N— R4 



.^m Formula IV 

12 

1 11.- 14. (Cancelled) 

1 15. (Currently Amended) The method for treatment or prophyloxia of an animal or a 

2 human suffering from a disease or disorder of the respiratory, urinary and gastrointestinal 

3 systems, wherein the disease or disorder is mediated through muscarinic receptors, 

4 comprising administering to said animal or human, a therapeutically effective amount of 

5 the pharmaceutical composition according to claim 6. 

1 1 6. (Original) The method according to claim 1 5 wherein the disease of disorder is 

2 urinary incontinence, lower urinary tract symptoms (LUTS), bronchial asthma, chronic 

3 obstructive pulmonary disorders (COPD), pulmonary fibrosis, irritable bowel syndrome, 

4 obesity, diabetes and gastrointestina hyperkinesis. 

I 17. (Currently Amended) A process of preparing compounds of Formula I, 

Jl. A < 

Ar-+-W-C-X-Y— N— <' .N-R4 

R3 i 



w-c- 
II 

R2 o 



H 

Formula I 



Re 



6 and their pharmaceutically acceptable salts, pharmaceutically acceptable 

7 enantiomers, diastereomers, or N-oxides, polymorphs, prodrugs or motabolitea, wherein 
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8 At represents an aryl or a heteroaryl ring having 1-2 hetero atoms selected from the group 

9 consisting of oxygen, sulphur and nitrogen atoms, the aryl or heteroaryl rings may be 

1 0 unsubstituted or substituted by one to three substituents independently selected from lower 

1 1 alkyl (CrC4), lower perhaloalkyl {C1-C4), cyano, hydroxy, nitre, halogen (e.g. F, CI, Br, 

12 I), lower alkoxy (Ci-C4), lower perhalo- alkoxy (C1-C4), unsubstituted amino, N-lower 

1 3 alkylamino (CrC4) or N-lower alkylamino carbonyl (C1-C4 ); 



14 Ri represents a hydrogen, hydroxy, hydroxymethyl, amino, alkoxy , carbamoyl or 

1 5 halogen (e.g. fluorine, chlorine, bromine and iodine); 

16 R2 represents alkyl, C3-C7 cycloalkyl ring in which any 1-4 hydrogen atoms are 

17 substituted with halogen (e.g. F, CI, Br, I), carbamoyl or lower alkyl; 

1 8 W represents (CH2)p, where p represents 0 to 1 ; 

1 9 X represents an oxygen, sulphur, NR or no atom wherein R represents 

20 hydrogen or Ci-Ce alkyl; 

2 1 Y represents CHR5CO wherein R5 represents hydrogen, methyl or (CH2)q 

22 wherein q represents 0 to 4; 

23 R3 represents hydrogen, lower alkyl or C02C(CH3)3; 

24 R^ and R7 are independently selected from H, lower alkyl, COOH, CONH2, NH2, 

25 CH2NH2; and 



26 R4 represents CrCis saturated or unsaturated aliphatic hydrocarbon (straight chain or 

27 branched) in which any 1 to 6 hydrogen atoms nmy be substituted with the group 

28 independently selected from halogen, arylalkyl, arylalkenyl, heteroarylalkyl or 

29 heteroarylalkenyl having 1 to 2 hetero atoms selected from the group consisting of 

30 nitrogen, oxygen and sulphur atoms with an option that any 1 to 3 hydrogen atoms on an 

3 1 aryl or heteroaryl ring in said arylalkyl, arylalkenyl, heteroarylalkenyl group may be 

32 substituted with lower alkyl (C1-C4), lower perhalo alkyl (C1-C4), cyano, hydroxy, nitro, 

33 lower alkoxycarbonyl, halogen, lower alkoxy (C1-C4), lower perhaloalkoxy (CrC4), 

34 unsubstituted amino, N-lower alkylamino (C1-C4), N-lower alkylamino caibonyl (C1-C4), 

35 comprising 



36 

37 

38 

39 

40 

41 
42 

43 
44 

45 

46 

47 

48 

49 
50 
51 

52 

53 

54 

55 
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(a) condensing a compound of Formula VI with a compound of Fomula V 



?7 



Ar- 



-W-C— OH 
II 

Rz O 



H— X-Y— N 
R3 



N — P 



Formula VI 



H 

Formula V 



Re 



wherein Ar, Ri, R2, W, X, Y, R3, Re and R7 are as defined earlier for 
Formula I, to give a protected compound of Formula VII wherein Ar, Ri, 

R2, W, X, Y, R3, R6 and R7 are as defined earlier and P is a protecting 
group for an amino group, 



Ri 



Ar- 



-W-C-X-Y— 
R2 O R3 



H—P 



H 



Formula VII 

deprotecting tlie compound of Formula VH in the presence of a 
deprotecting agent to give an unprotected compound of Formula VIQ 
wherein Ar, R,, R2, R3, W, X, Y, R3, Ra and R? are as defined earlier, and 



Ri 



Ar- 









— w- 



R2 



^7 

H—H 



R3 



Hi 



Formula Vm 



56 
57 
58 



(b) N-alkylated or benzylated the compound of Formula VIE with a suitable 
all^Iating or benzylating agent to give compounds of Formula I wherein 
Ar, Ri, R2, W, X, Y, Rj, R4, Ra and R7 are as defined earlier. 
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1 18.-26. (Cancelled). 

1 27. (Currently Amended) A process of preparing compounds of Formula IV, 



3 and their pharmaceutically acceptable salts, pharmaceutically acceptable solvatOG, est e rs, 

4 enantiomers, diastereomers, or N-oxides, polymorphs, prodrugs, or motabolitoo, wherein 

5 Ra represents hydrogen, lower alkyl or C02C(CH3)3; R4 represents C1-C15 saturated or 

6 unsaturated aliphatic hydrocarbon (straight chain or branched) in which any 1 to 6 

7 hydrogen atoms may be substituted with the group independently selected from halogen, 

8 arylalkyl, arylalkenyl, heteroarylalkyl or heteroarylalkenyl having 1 to 2 hetero atoms 

9 selected from the group consisting of nitrogen, oxygen and sulphur atoms with an option 

10 that any 1 to 3 hydrogen atoms on an aryl or heteroaryl ring in said arylalkyl, arylalkenyl, 

1 1 heteroarylalkenyl group may be substituted with lower alkyl (CrC4), lower perhalo alkyl 

1 2 (C1-C4), cyano, hydroxy, nitro, lower alkoxycarbonyl, halogen, lower alkoxy (C1-C4), 

1 3 lower perhaloalkoxy (Ci-Ca), unsubstituted amino, N-lower alkylamino (C1-C4), N-lower 

14 alkylamino carbonyl (C1-C4); s represents 1 to 2, R9 is H or F and Rio is F, comprising 

1 5 (a) condensing a compound of Formula IX with a compound of Formula X 



2 




18 



17 



16 




C— OH 




H 



10 



19 



Formula IX 



Formula X 



20 
21 
22 

23 

24 

25 

26 

27 
28 
29 

30 

31 

32 

33 

34 
35 
36 
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wherein R3 and R4 are as defined earlier for Formula I, s represents 1 to 2, R9 is H 
or F and Rio is F, to give a protected compound of Formula XI wherein R3, R4, s, 
R9 and Rio are as defined earlier and P is a protecting group for an amino group, 




N — P 



Formula XI 



(b) deprotecting the compound of Fomiula XI in the presence of a deprotecting 
agent to give an unprotected compound of Formula XII wherein R3, R4, s, R9 
and Rio are as defined earlier, and 




Formula Xn 

(c) N-alkylated or benzylated the compound of Formula XII with a suitable 
alkylating or benzylating agent to give compounds of Formula IV wherein Rj, R4, 
s, R9 and Rio are as defined earlier. 



1 28.-36. (Cancelled). 



